
AN2559
UNIVERSAL, BIPOLAR, LINE-POWERED 

3  3/4-DIGIT ( i  3999-COUNT)

DIGITAL PANEL INSTRUMENT

The Analogic A N 2559  is the f irs t,  value-added, 3%-digit, 3999-count DPI fea turing 
b u ilt- in  versa tility  and f le x ib i l i ty .  It comprises a basic, universally powered d ig ita l 
panel instrum en t w ith  standardized connectors in to  which an ever-expanding lib ra ry  
o f special- and general-purpose plug-in PC cards can be readily fie ld-inserted and 
interchanged w ith o u t  any DPI m od ifica tions. Consequently, a single A N 2559  can 
accomplish custom o r standard analog in p u t signal con d it ion ing  and d ig ita l o u tp u t 
in terfacing to  f u l f i l l  a seemingly u n lim ited  range, o f com m ercia l, industria l, and 
laborato ry ins trum en ta tion  applications. By stocking on ly  the A N 2559 , most OEM 
users can satisfy all o f th e ir  3%-dig it DPI requirements.

V ersa tility  in the A N 2559  includes an internal pow er and signal in terface connector 
tha t accepts a general-purpose plug-in card upon w hich the user can install p rop rie ­
ta ry  analog-interface c ircuits, or Analog ic  can add special-purpose c ircu its  during 
m anufacture , whichever is m ore economical. Typ ica l analog-interface func tions  
tha t can be prov ided are: ac and dc curren t measurements, extended range ac and 
dc voltage measurements, active m u lt ip o le  f i lte r ing , op tim ized  signal f i lte r ing , 
the rm ocoup le  or R TD tem perature transducer cond it ion ing , L V D T  exc ita tion  and 
dem odu la tion, frequency-to-voltage conversion, curren t sourcing, auto-ranging, and 
very high impedance bu ffe ring . A ll w ith  ±3999-count resolution.

Power and space are prov ided in the A N 2559  to  accommodate an op tiona l d igita l 
c ircu it card fo r  such value-added features as isolated and/or bu ffered parallel BCD 
outputs, d ig ita l linearization , and set-po in t con tro l. Again, these features can be 
incorporated by the user, o r fo r  OEM quantities, engineered and installed by 
Analogic. Since the basic A N 2559  design is so w ide ly  f le x ib le  and adaptable, it 
decisively offers m ore value-added applica tion possib ilities than any com petitive  
DPI.

Performance characteristics tha t con tr ibu te  to  the wide-range ve rsa til i ty  o f the 
AIM2559 include: a true, d iffe ren tia l f ro n t  end; dual-slope, long-period signal in te ­
gration; choice o f  b r igh t, lum inous 0 .5 5 "  (14m m ) gas plasma or 0 .4 3 "  (11mm) 
LED display; com m on-m ode and normal mode re jection ratios o f  160 dB and 100 
dB, respectively; and a universal 1 0 0 ,11 7 , 220, and 240 v o lt  ac pow er transform er.

Exceptional con fidence in the high q u a lity  and re lia b il ity  o f  the A N 2 5 5 9  is war­
ranted b y : an exhaustive worst-case error analysis; low  com ponent cou n t; prem ium , 
f ie ld  proven com ponents; 100% burn-in  o f all ICs; CMOS d ig ita l c ircu its ; generous 

derating margins; 100% testing o f subassemblies; 4-day burn-in  o f all com pleted 
DPIs before fina l test; and a ce rtif ied  test and ca lib ra tion  report.

S tudy and compare 3% -dig it DP Is. Conclusively, w ith  the  value-added po ten tia l o f 
the A N 2559 , A nalog ic  offers the most versatile and f lex ib le  3999 cou n t DPI avail­
able fo r  y o u r  present and fu tu re  ins trum en ta tion  requirements.
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FEATURES
INHERENT ACCURACY AND S TABIL ITY
•  Resolution: ± 399 9  counts
•  Error: Less than ±0.05% rdg ±1 count
•  Noise: Deadband less than 0 .2  counts
•  Temperature Coefficient: <35p p m /°C  

DISPLAY OPTIONS
•  0 .55"  (14mm) Gas Plasma or 0 .43"  (11mm) LED
•  Automatic polarity
•  Pin-selectable decimal points 

UTMOST R E L IA B IL IT Y
•  Low parts count
•  Cool operation:

. . only 2 watts power consumption 

. . low-power CMOS circuits
•  Standard, proven, volume-production IC chips
•  Dummy Zeros

USE-ORIENTED INPUT CONDITIONING
•  True-differential, balanced symmetrical inputs
•  Low bias current
•  High input impedance
•  Built-in signal offsetting capability

VERSATILE CONTROLS
•  Built-in offset and range adjustments
•  External run/hold
•  Remote display control
•  User-selectable full scale range 

UNIVERSAL POWERING
•  Universal power transformer; pin connectable

for 100, 117, 220, or 2 4 0 Vac, 49 to  500Hz
•  Highly regulated internal supply voltages

with excess capability 

PROVEN INTERFERENCE REJECTION
•  High C M RR and N M R R  capabilities
•  Built-in "reflective" line filter

ADAPTABLE MECHANICAL PROVISIONS
•  International D IN  and N E M A  standard case
•  U L 94V-0 Rated Plastic Case.
•  Front-panel removeable, easily serviced
•  Optional analog and digital function cards —

quickly added-in

WIDE ENVIRONM ENTAL RANGE
•  Operating temperature range: —1 0 °C to + 6 0 °C
•  High rejection of electric fields
•  Operational under harsh shock and

vibration stresses 

OEM INSTRUMENT-TO-PRODUCT 
TRANSFORMATIONS

By plug-in PC cards for thermocouple and 
R TD  temperature indicators; pH meters; 
load cell, bridge, and L V D T  weight, 
force, and pressure instrumentation

SYSTEM-COUPLING OF ANALOG 
INPUTS AND D IG IT A L  OUTPUTS

Low input bias currents:
to fractions of picoamperes!

Very high impedance input circuits: 
to 1 0 1 2 ohms!

Isolated and/or buffered parallel BCD outputs 
optional

Power-sharing and coupling capabilities

ANALOGIC
Figure 1. A N 2559  Functional Block Diagram T h e  D ig it ize rs

®



A N 2559 SPECIFICATIONS

A N A LO G  INPUT A D D E D  E XP A N S IO N  C A P A B IL IT IE S
Configuration Bipo lar balanced sym m etrica l d iffe ren tia l A ny  a rb itra ry  in p u t transducer signal

inputs con d it ion ing , plus f i lte r in g , am p lify ing , im- 
pedance-matching, and analog linearizing, etc.

Full-Scale Range 3.999V dc o r 399 .9m V dc, user-selectable 
(special scaling available in O E M -quan tity )

A ny arb itra ry  in p u t signal scaling

Bias Current 10nA  nom ina l, 3 0 nA  m axim um As lo w  as 10 13 amperes
Offset Current 5nA  nom inal, 10nA  m ax im um As lo w  as 10 13 amperes

Dynamic Input Impedance 1000 megohms nom inal As high as 1012 ohms
Normal Mode Rejection > 4 0 d B  <s> 50 /60H z  w ith  standard hi-freq. 

f i l te r
Up to  100dB w ith  op tiona l lo-freq. f i l te r

Up to  10OdB

Common Mode Rejection
Isolated Digital I/O : C M V  Range: ±500Vdc o r peak ac

CM RR: > 8 0 d B  (See A pp lica tio n  Data) Up to  160dB
Non-lsolated Digital I/O : C M V  Range: ± (4 .5V  dc o r peak ac m inus in p u t Voltage)

CM RR: > 8 0 d B  <s> 5 0 /6 0  Hz
Zero-Offsetting ±30 counts nom inal at 1-volt fu l l  scale A n y  a rb itra ry  value consistent w ith  

m ax im um  in p u t voltage specifications
Maximum Differential Input Voltage ±20V  w ith o u t damage Up to  ± 100 0V  w ith o u t damage

A C C U R A C Y /S T A B IL IT Y
Accuracy +0.05% o f  reading ±1 count

Resolution ±3999-counts
Monotonicity Guaranteed

Range Tempco 35ppm  o f reading/°C typ ica l,  70ppm  o f reading/°C m axim um
Offset Tempco 20mV/°C typ ica l

Recommended Recalibration Interval 12 m onths

CONVER SIO N
Technique Dual-slope in tegration, each measurement

independent o f the previous measurement 

Control Displayed conversion con tro lled  by internal B u ilt- in , a rb itra ry  system-developed
(c lock) o r  externa l (a rb itra ry  system- con tro l logic (See A p p lica t io n  Data,
developed con tro l logic) com m and ( low  p.4)
level applied to  Pin 6 o f  Connector J 1)

Rate ~ 2  readings/second (in terna l) o r any A ny  arb itra ry  rate less than 2 readings/
low er rate con tro lled  by externa l com m and second, con tro lled  by b u ilt- in  logic

com m and (See A pp lica tio n  Data,
Input Integration Period 100 m illiseconds nom inal p.4)

D IS PLA Y

Type

Number of Digits 
Decimal Point 

Polarity
Overload (More Than 3999 Counts)

7-segment gas plasma, 0 .5 5 "  (14m m ) o r LED  0 .43 ”  (11m m ) nom ina l height, planar 

4  full-decade digits (See Ordering Code, p .3, fo r  dum m y zero options.)
E x terna lly  program m able in three posit ions (See A pp lica tio n  Data)
A u tom a tic  plus and m inus signs displayed
A ll digits b lanked: p o la r ity  and decimal p o in t  remain il lum ina ted

D IG IT A L  S IGNALS
(See Timing Diagram, Fig. 3.) 

Logic Levels (All Inputs and Outputs)

External Blanking 
Hold  

Overload 
Clock 
Latch 
Carry 
EOC 

Polarity

D T L /T T L /C M O S  com patib le . Sinks 1,6m A  at low  level (0 to  0 .4 V ) and sources 40 /j A  at high 
level (+3.5 ±1V)
Lo w  level inpu t (on Pin 7) blanks all digits
Lo w  level in p u t (on Pin 6) retains last reading in display (See Fig. 7)
L o w  level o u tp u t (on Pin 7) indicates a measurement greater than 3999 counts 

Continuous (100kH z nom ina l) on Pin H
High level o u tp u t (on Pin J) indicates th a t coun te r con tents are being transferred in to  latches 
Rising edge (on Pin F) indicates coun te r carry (See A p p lica t io n  Data)
Rising edge (on Pin K) signals end o f conversion (EOC)
High logic level (on Pin 8) indicates measurement is negative

BCD OPTION CARDS Isolated an d /o r bu ffe red  parallel BCD ou tpu ts  (See A pp lica tio n  Data, p.4.)

MTBF 43 ,000  hours, calculated

POWER
Input Voltage

Available Output Voltage 
Consumption

100, 117, 220, o r 240Vac rms Excess pow ering  such as +4 .75V dc, 
±10%, 49 to  5 0 0 Hz ±12V dc  ±8% a t 10m A  o r - 1 2 U J c  ±8% at 
+4.75V dc ±5% at 3 0 m A  10m A  (See A pp lica tio n  Data)

2 watts  nom ina l, s ligh tly  h igher w ith  LE D  displays

E N V IR O N M E N T A L , P H YS IC A L
Operating Temperature Range 

Storage Temperature Range 
Relative Humidity  

Weight 

Case 
Dimensions

- 1 0 ° C  to  +60° C 
—2 5 °C to  +85° C 
0 to  95%, noncondensing 
12 ounces nom ina l (340.2 grams)
High-im pact m olded plastic, standard: metal case, op tiona l

DIN-Standard: 96m m  (3.78 inches) bezel w id th  x 48m m  (1.89 inches) bezel he ight x 
104.9m m (4.13)



APPLICATION DATA
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Rear View — Bezel Not Shown for Clarity

A. Standard Card-Edge 

C onnector (Solderable)

PL10-5563

B. Optiona l Screw-Terminal 

C onnector (Solderless)

PL10-5535
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Figure 8. Panel Mounting and Outline Dimensions

r
Figure11. Rear Panel Connectors (Metal Case Option Shown).

For LED Displays only, either one (1 D Z L ) o r tw o  (2 D Z L) 
"d u m m y ”  zeros may be added to  the r igh t end o f  the d ig ita l 
readout. These zero d ig its  are " f ix e d " ;  th a t is, they  always 
display " 0 "  (1 D ZL) or " 0 0 "  (2 D Z L) fo r  all in p u t signals w i th ­
in the specified range. See below.

S p e c i f y /  For 3999 Range

— W Z L  *

- 2 D Z L '

+ 3 9 3 3 0
D um m y Zeros

3 B B B Ü D
A dd  to  end o f Order Code. Factory ins ta lla tion  on ly .
For positive inputs, negative sign does no t ligh t. For over­
load inputs, decimal p o in t and m idd le  ho rizon ta l segments 
o f  du m m y zeros are l i t ;  negtaive sign lights  fo r  negative 
overload on ly.

Figure 9. Complete DPI and Function Cards

DECIM AL POINT SELECTION

+3333
T o display the desired 
decimal po in t, s im ply 
connect the approp ri­
ate p in  as shown to  
the D igital G round 
(Pin E, J1 ) using a 
jum per lead.

Figure 12. "D u m m y" Zero Display

NEED APPLICATIONS HELP? 

CONSULT NEAREST ANALOG IC  SALES 

OFFICE OR REPRESENTATIVE.

Figure 10. A N 2559  Decimal Point Connections

ANALOGIC!
®

A N A LO G IC  C O R P O R A TIO N  ■  Audubon Road ■  W akefie ld , M assachusetts  01880  
Tel. (617) 246-0300 ■  TW X (710) 348-0425 ■  Telex 94-9307
A N A LO G IC  IN T E R N A T IO N A L  ■  Audubon Road ■  W akefield , M assachusetts  01880 
Tel. (617) 246-0300 ■  TW X (710) 348-0425 ■  Telex 94-9307
A N A LO G IC  AG ■  Kanalstrasse 15 ■  Postfach CH-8152 ■  G lattbrugg ■  Switzerland  
Tel. (41) 1-810-0666 ■  Telex 845-59699
A N A LO G IC  LIM ITED ■  68 High Street ■  W eybridge, Surrey KT13 8BN ■  England 
Tel. (44) 932-41251 ■  Telex 851-928030 
A N A LO G IC  RE G IO NAL O FF IC E S  •
Cincinnati, O hio (606) 371-0064 ■  San Jose, Calif.  (408) 247-6401 
Tustin, Calif. (714) 838-7243 ■  Garland, Texas (214) 681-0483 
Houston. Texas (713) 777-6360

AVAILABLE FROM:

KONING EN HARTMAN
' elektrotechmek bv 
postbus 43220 
2504 AE den haag 

. telefoon 070-210101 telex 31528

Bulletin No. 1 6 / 1 0 0 0 3 7  R E V  6 Copyright  1979 A N A L O G IC  Corporat ion



Pin Designations 

J1 (Bottom of Case)'

ANA OPT2 A 1 ANA OPT2
RTN ( - ) 2 B 2 SIG INPUT (+)*

ANA OPT2 C 3 ANA OPT3
ANA GND D 4 ANA OPT2
DIG GND E 5 +4.75V OUT

CARRY F 6 HOLD
CLOCK H 7 BLANK IN/OVLD OUT
LATCH J 8 POLARITY

EOC K 9 DIG OPT2
DIG OPT2 L 10 DEC PT 1
DEC PT 3 M 11 DEC PT 2
DIG OPT N 12 DIG OPT2

AC LINE3 P 13 AC LINE3
DIG OPT R 14 DIG OPT

AC LINE3 s 15 AC LINE3

'Connector PL10-5563
2 Available for user selection with Special Function card.
3 See chart for power transformer connections.

TRANSFORMER CONNECTIONS

LINE
V O LTA G E * P 13 S 15

100 V • •

117V (120) • •

220V • •

237V  (240) • •

* 49 to  500Hz

Figure 2. Simplified Schematic Diagram of A N 2559.

Principles of Operation

As shown in Figure 2, the A N 2 5 5 9  conta ins a f loa ting  true  d iffe ren tia l 
f ro n t  end; an absolute-voltage-to-current converte r; a dual slope ra tio- 
m etric , curren t-to -coun t in tegrating analog-to-d ig ital converte r; c lock- 
driven logic con tro l c ircu its , decoders, drivers, and displays; and regula­
ted pow er supplies derived fro m  secondary w indings o f  th e  universal 
transform er.

Signal inpu t to  connecto r J1 is cond it ione d  by  a rb itra ry  signal cond i­
tion in g  on the analog op tion  card inserted in in te rna l connecto r J3, re­
sulting in a po ten tia l d iffe rence (V ) at J3, Pins 3 and 4, connected to  
the non-inverting inputs o f the  d iffe ren tia l inpu t am plifiers. The cond i­
tioned signal in p u t (V ) develops a un id irec tiona l signal curren t (I) whose 
magnitude depends on the value o f  the selected feedback resistance 
(RpEj), according to  the simple Ohm 's Law fo rm u la  shown in Figure 2. 

The signal curren t linearly charges a high q u a lity , low  leakage, integra­
ting  capacitor during the signal in tegration phase o f the dual-slope con­
version. The curren t generation c irc u it  also includes the p o la r ity  sensing 

fo r  display.

Under con tro l o f the 100 kH z c lock-driven logic, the signal in tegration 
phase lasts 10,000 counts, thus adding to  the overall signal enhancement 
by  p rov id ing  very high re jection o f normal m ode in te rfe r ing  noise. A t  
the end o f  the  10,000 counts, the C A R R Y  con tro l signal causes the  in­
tegrato r to  sw itch in to  the reference integration phase, du ring  which the 
integrating capacitor is discharged at a constant rate de term ined by a 
curren t derived fro m  the precision +12V  Reference u n ti l  the  Com parator 
changes state. The precision resistor ne tw o rk  de term in ing  the  integrating 
reference curren t is m ounted  on the same substrate as the  b u ilt - in  select­
able feedback resistance. Thus m ax im um  therm al track ing  o f ra tio -de te r­
m in ing dual-slope perform ance com ponents con tr ibu tes  to  the  excep­
tiona l overall therm a l s tab ility  o f the conversion. Moreover, because the 
signal in tegration phase is at least 2.5 tim es as long as the reference in ­
tegration phase (10,000 counts to  a m ax im um  o f 3,999 counts), noise 
disturbances are reduced s ign if ican tly  in the o u tpu t.

The cou n t accumulated during the reference in tegration phase is la tch ­
ed in to  the storage register, decoded, and in ad d it ion  to  the p o la r ity  
sensed in the curren t generator, used to  update the display about tw ice  
a second fo r  op tim a l f l icker- free  readings. When the co u n t exceeds 
3999, the d ig ita l C ontro l Logic generates an overload (O V L D ) signal 
w h ich  blanks the decimal d ig its w h ile  leaving the p o la r ity  and the selected 
decimal p o in t illum ina ted.

In add it ion  to  decimal p o in t  p rogram m ing the  user may b lank all fo u r 
digits o r may choose to  H o ld  a displayed conversion by app ly ing  D TL - 
com patib le  signals at the designated te rm ina ls  o f  J1 . Note th a t the instru ­
m ent continues to  update its d ig itized  measurement, m aking available 
a valid display a fter the H old is released.

Figure 3. Timing Diagram

D T L /T T L -c o m p a tib le d ig ita l o u tp u t signals o f  L A T C H , C A R R Y , EOC, 
H O LD , and CLO C K , as well as the O V L D  and P O L A R IT Y  signals, are 
available at connecto r J1, and are related to  the charge-discharge cycle 
o f the in tegrating capacitor as shown in the  t im in g  diagram o f Figure 3.

Analog Function Card
Connector J3, when u til ized , brings to  the analog fu n c t io n  card a num ­
ber o f inpu t signal connections, all pow er sources, and th e ir  ground re­
tu rn  references fo r  use in such signal co n d it ion ing  c ircu its  as described 
in the A pp lica tio n  Data.

Digital Function Card
There is an excess o f  +4.75 vo lts  to  power the snap-in d ig ita l op tion  
card on w h ich  isolated an d /o r bu ffe red  BCD ou tpu ts are generated. Con­
nections are made via the  standard panel instrum en t connectors. See 
A p p lica tio n  Data, p.6.)



APPLICATION DATA

INPUT SIGNAL ENHANCEMENT & INTERFERENCE 
REJECTION
The A N 2559  exceptional overall signal interference re jection is a com ­
bina tion  of:

(1) The in tr in s ic  f ro n t  end ( in p u t te rm ina l related) CMR,
(2) The normal mode in p u t f i l te r  re jection, and
(3) The long-time integration in the dual-slope A /D  converter. 

As a result, the user has a remarkable f le x ib i l i ty  in ob ta in ing  accurate 
normal mode (series) noise re jection.

TR U E , B A LA N C ED , D IF F E R E N T IA L  IN P U T & CMR

The high impedance, true balanced symmetrical, d iffe re n tia l f ro n t  end 
(no t to  be confused w ith  some pseudo-d ifferentia l types) provides the 
user w ith  the versa tility  fo r  m aking d irect additive  o r  subtractive 
measurements o f local o r rem ote noisy inpu ts f ro m  one o r more 
sources, referenced to  a rb itra ry  system pow er o r ins trum en t ground. 
The d ig itized  o u tp u t represents the tru e  d iffe rence o f  in p u t po ten ­
tials; therefore, it  is insensitive (see specifications) to  voltage varia­
tions and fluc tu a tion s  common to  bo th  term inals. The in p u t d if fe r ­
ential c ircu it  itse lf can con tr ibu te  to  the re jection o f com m on mode 
po tentia ls  referred to  instrum en t ground. In a d d it ion , because o f the 
high degree o f iso lation o f the power transform er, exce llent re jection 
ratios are achieved fo r  com m on mode voltages up to  ±350V  w ith  re­
spect to  power line around

1es + e NOISe I 
F̂B

Figure 4. Transformation of Common Mode Signals (Eciy|) to 
Normal Mode Signals IE td (C M I' N M R ) and Rejection by Integration

N O R M A L  MODE REJECTION

Norm al mode interference signals, resulting e ither f ro m  conversion 
o f com m on mode voltage to  d iffe ren tia l voltage or fro m  additive 
(series) interferences, may be fi lte red  o u t by a com b ina tion  o f pas­
sive or active inpu t f i l te r in g  and conversion in tegration. The A N 2559  
yields approx im ate ly  40dB re jection at 50 /60H z. There is ample 
prov is ion w ith in  the AIM2559 to  incorporate  low  frequency and m u l­
tip o le  passive fi lte rs  and/or active f i lte rs , w hich u til ize  the  inpu t d i f f ­
erential am plifie rs  as th e ir  active elements (see Example A, page 5), 
to  ob ta in  normal mode re jections up to  10OdB or greater at 50 /60H z.

IN T E R F E R E N C E  REJECTION BY IN T E G R A T IO N

Remaining interference com ponents (a fter fron t-end  te rm ina l related 
and in p u t f i l te r  re jection) are s till fu r th e r  reduced by the  100-ms in ­
tegration period. For net signal level-to-peak noise ratios higher than 
one, the b ipo la r in tegration is com plete  so tha t, even fo r  non-syn- 
chronous 50 or 60Hz interference, re jection greater than 20dB w ill 
be achieved.

Overall com m on mode re jection ratios o f  greater than 160dB (fo r 
example, 80dB C M R R ,+ 6 0 d B  N M R R ,+ 2 0 d B  integration re jection) 
at 50 o r 60H z w ith  a 1000-ohm unbalance in e ither inpu t line can 
readily be ob ta ined !!

ANALOG FUNCTION CARD

Using e ither the Analog ic AN451 General Purpose Analog Function 
Card (shown on page 6), wh ich is ty p ic a lly  capable o f handling 30 
a rb itra ry  com ponents, inc lud ing po ten tiom ete rs , dual in-line ICs, and 
discrete 2-and 3-lead com ponents, or by designing his ow n  such card, 
the user may bu ild  in p rop rie ta ry  c ircu its  fo r  any a rb itra ry  signal con­
d it ion ing , exc ita tion , or linearizing fu n c t io n , u t i l iz in g  the available 
excess regulated power, stable reference, and add it iona l in p u t te rm in ­
als fo r  o p tim um  system co m p a tib i l i ty .

The general purpose analog fu n c t io n  card (kluge card), w ith  a pre­
engineered layou t fo r  o p tim um  com ponent space u ti l iza t io n , is held 
securely in the DPI by connecto r and case w ith o u t  need fo r  any addi­
t iona l m o un ting  hardware.

T
§ Ö  ° d

XZLa

8 ^ 1 ! Jc

Figure 5. Typical "Kluge" 
Card Layout

5 6 18

Figure 6. PC-Board Scaling 
Connections

A R B ITR AR Y  SCALING
W ith a 20 ,000 i2  feedback resistor (R f b  ̂ connected as shown in Fig­
ure 2, the DPI is no rm a lly  calibrated at the fa c to ry  fo r  a full-scale 
range o f 4 vo lts /4 ,000  counts. A  the rm a lly  track ing  in te rna l resistor 
(2,200 i2) may be connected in parallel w ith  the 20,000-ohm  re­
sistor by  connecting pins 5 and 6 on J3. See Figure 6. The parallel 
resistance o f 2000 ohms provides the user-selectable sensit iv ity  o f 
1 0 0m V /1 ,0 00  counts (100;uV/count).

A ny  o ther sensitiv ity may be obta ined by a net resistance between 
pins 6 and 18 according to  the fo rm u la  R=Voltage/1,000 Counts.

0 .05m A

HOLD
To ho ld a displayed reading, gate a H O LD  com m and (the com ­
parator o u tp u t shown in Figure 2) w ith  the rising edge o f  EOC 
(available at J 1, Pin K). Then, generate a D T L  low  level signal 
(H O LD ). When applied to  Pin 6 o f  J 1, the H O LD  signal w il l  keep 
the last conversion displayed, w h ile  the DPI con tinues to  update the 
measurement in te rna lly . When H O LD  is removed, the  next valid 
measurement is transferred to  the display latches.

DIG ITA L
LOGIC

HOLD

AN2559

Figure 7. Generating a H O LD  Command

D IG ITAL
AN404
AN406
AN408

ANALOG
AN450
AN451
AN452

ANALOG IC  L IB R AR Y  OF SPECIAL FUNCTION CARDS 

CIRCUIT OPTIONS
Function PC Card DIN Standard 
Latched, Buffered Parallel BCD Output Card 
Isolated, Buffered Parallel BCD Output Card

CIRCUIT OPTIONS
Analog Function PC Card w ith  Input Filter 
Analog Function PC Card w ithout Input Filter 
Thermocouple Cold-Junction Compensation Card

AN453 RTD Temperature Card
AN454 Input Filter Card
AN455 Industrial Current Receiver Card
AN456 Industrial Voltage Receiver Card
AN461 True RMS AC Voltmeter Card
AN462 Power Line Voltage M onitor Card
AN463 Microvolt Receiver Card
AN466 Linearized Thermocouple Card



APPLICATION  
DATA

The examples below are only a few o f the essentially limitless applications o f the AN2559. They 
indicate the wide range o f applications, versatility, and ease of using this digital panel instrument.

£ ssemble  A Prec is ion Cur ren t  M e t e r

T o  measure curren t fro m  amperes to  picoamperes, 
s im ply select the standard ip O m V /1 ,000 cou n t DPI 
sensit iv ity  and install the approp ria te  shunt resistance.
Depending on the signal am plitudes and interferences, 
design pro tective clamps, lo w  leakage F E T  buffers, 
and m u lt ip o le  filte rs . A p p rop r ia te ly  guard fo r  higher 
sensit iv ity  operation by e lim ina ting  leakage curren t 
paths. D ig itize the o u tp u t in any a rb itra ry  engineering un its  by  m o d ify in g  the shunt 
resistance between Pins 6 and 18 o f J3. By connecting e ither end o f  the shunt to  ana­
log ground, or by o the r means, assure c irc u it  conform ance to  com m on mode lim its .

F.S. RANGE
UNIT

COUNT SHUNT, R

2 . 0 0 0  A m p 1 m A 0 .100S 2
2 0 0 . 0 m A

2 0 . 0 0 m A
2 . 0 0 0 m A

1 0 0 aiA
10 mA

1 m a

i.ooon
1 0 . 0 0 «

1 0 0 . 0 Î2
2 0 0 . 0 / iA

2 0 . 0 0 mA
2 . 0 0 0 aiA

10O n A 
1 0 n A  

I n A

1 . 0 0 0 K Î2
10 .00KS 2

1 0 0 . 0 K Î 2
2 0 0 . OnA 

2 0 . 0 0 n A  
2 . 0 0 0 n A

1 0 0 p  A 
10 p A  

1 pA

1 . 0 0 0 M Î2  
1 0 . 0 0 M Î2

loo.oMn

B  ui ld An Ex tend ed  Range Vo l tm e te r

T o  measure any voltage fro m  k ilovo lts  to  m icrovo lts , use e ither o f the selectable stan­
dard DPI sensitivities and the appropria te  voltage div ider ne tw ork . Depending upon 
w hether a single-range o r m ultip le-range vo ltm e te r is desired, design suitable sw itch ing  
c ircu its  to  be activated e ither by ex te rna lly  program m ed range select signals, o r op­
t io n a lly , by range co n tro l signals developed on the d ig ita l fu n c t io n  card. P rotect the 
in p u t c ircu its  w ith  resistive and clam ping com ponents, and in troduce an op tiona l FET 
bu ffe r, a chopper s tab ilized am p lif ie r, o r  a standard am p lif ie r  m odule , such as the 
Analogic MP221, i f  needed in very lo w  level signal applications. Incorporate  an o p ti­
mal f i l te r  to  ob ta in  the necessary signal enhancement. Measured voltages may be scaled 
in a rb itra ry  engineering un its  by  suitable 
m od if ica tions  to  the in p u t d iv ide r ne t­
w o rk  alone, or coupled w ith  the appro­
pria te scaling resistors (R p g ).

S IN G L E -R A N G E M U L T IP L E  R A N G E
1 0 0 0 V 1 00  V 1 0V E IT H E R

R 1 9 9 9  K 9 90 K 9 0 0 K 9M 9 0 0 K
R2 1 K 1 OK 100K 9 0 0  K 90K
R 3 0 0 0 90 K 9K
R4 0 0 0 10K 1 K

[ c ,C o  nst ruct  A Th e rm oc o up le  T em per a tu re  Ind ica tor

Cold-junction-compensated tem perature indica tors, u t i l iz ing  any type  o f 
therm ocouple , w ith  exce llent com m on mode (greater than 160dB !) and 
normal mode (greater than 100dB !) re jections can easily be constructed w ith  
just a few  com ponents. A  sem iconductor or a resistive co ld  junc t io n  sensing 
element, stably powered by the DPI +12V  pow er reference, can generate an 
o ffset and co ld-junction-com pensation variable voltage which can be d irec tly  
subtracted (or added) f ro m  the therm ocouple-developed voltage via the true 
d iffe ren tia l balanced in p u t c ircu it. In p u t resistor and zener clamps may p ro ­
vide p ro tec tion , and f i l te r  com ponents as shown in " A ”  above may fo rm  an 
active tw o-po le  f i l te r .  The appropria te  resistor across Pins 6  and 18 o f J3 
scales the o u tp u t d ire c t ly  in tem perature-re lated engineering units.

evelop An LVDT Posi t ion Or Force Ind icator

The exc ita tion  w ind ing  o f  an L V D T  may be driven over a w ide range o f fre ­
quencies by an exc ita tion  osc illa to r powered by the +12V  regulated supplies 
and am plitude regulated by the precision +12V  supply. The com bined d i f f ­
erential w ind ing o u tp u t o f  the L V D T  can then be phase-sensitive-demodu- 
lated in a simple sw itch ing  c irc u it  whose phase reference is derived fro m  the 
exc ita tion  oscilla tor. The f i l te r  o u tp u t  o f  the phase sensitive dem odu la to r 
can then be applied d ire c t ly  to  the d iffe ren tia l inpu ts  faf the DPI. Again, 
the o u tp u t may be scaled in any desired fo rce  or linear un its  by choosing 
the appropriate resistor across Pins 6  and 18 o f J3.

£
ng ineer  A R a t io m e t r i c  Load Cel l  M e t e r

The ra tiom etric  capab ility  o f  the A N 2 5 5 9  may be exp lo ited  to  pe rfo rm  ra­
t io m e tr ic  measurements o f  bridge transducer ou tpu ts  w ith  an accuracy in­
dependent o f the e xc ita t ion  supply varia tions. Ava ilable in p u t pins may be 
u tilized  to  sense the voltage across the bridge via a reference sense am p lif i ­
er whose o u tp u t may be applied via A na log  F u nc tion  Card Connector J3, 
Pin 1, to  con tro l the DPI reference. The d iffe ren tia l o u tp u t o f  the bridge 
may be scaled, o ffset, o r am p lif ied , or may be applied d ire c t ly  to  the d if fe r ­
entia l inputs. As described above, the scaling resistor between Pins 6 and 
18 o f J3 converts to  a rb itra ry  engineering units.

Analogic Application Engineers would be pleased to  provide additional examples and assistance to  OEM users.


